Résumé. 2014 
Trapping molecules in an inert environment is a common technique of preparing samples for different kinds of spectroscopy [1] . Especially optical absorption and fluorescence spectroscopy have been applied to a large number of matrix-isolated molecules. Molecular spectroscopy in matrices is interesting for two reasons mainly : -In many cases, the interaction between the matrix and the trapped molecules is very weak compared with the energies of intramolecular transitions (e.g. internal vibrations), and the molecule can be studied under conditions similar to those in the gas phase. For neutron scattering this means, that samples of a high particle densities can be prepared, in which the intermolecular interactions are still quite small. - The existing small intermolecular interactions cause shifts of rotational lines and local modes of the trapped molecules. By measuring these effects, intermolecular potentials can be found.
The neutron scattering of molecular hydrogen was intensively studied until now, both experimentally and theoretically [2] . In solid hydrogen, a maximum in the phonon density of states was found at 5.4 meV [3] . The ortho para-transition in the solid is found at energies of 13.5 to 14.6 meV, whereas the gas phase value is 14.6 meV. A major part of the work on H2 deals with the liquid state. Whittemore and Danner [4] worked at a high incident energy (65 meV) and found broad lines, which they interpreted as due to recoil effects.
In this work the inelastic neutron scattering of hydrogen in a matrix will be described and compared with the well understood spectra of pure hydrogen. (Fig. 2a) . Both spectra show lines at 14.5 meV as well in energy gain as in energy loss, which clearly have to be assigned to the ortho para-transition of molecular hydrogen. The lines in the matrix and in pure hydrogen have the same position within instrumental resolution. The rotations of H2 are less *affected by the environment of the molecule than those of other molecules (e.g. CH4 [5] ), since H2 is geometrically very small and since its rotational energy spacings are large compared with the interaction to the host. The ratio of intensities of the ortho-para-to the paraortho-lines is far above the value expected in thermal equilibrium at 6 K. This is due to the well known fact, that ortho-para-conversion is slow [6] , and with condensation a ratio of both modifications close to that at ambient temperature is conserved.
Apart from the rotational lines, the two spectra (Figs. 1 a, 2a) differ considerably. The spectrum of solid hydrogen (Fig. 2a) shows some maxima, which can be assigned to peaks in the phonon density of states and combination lines of phonons and rotational transitions, in perfect agreement with [3] . For H2 in argon (Fig. la) , a broad feature around 5 meV can be seen, which is probably due to the lattice phonons of argon. At high angles, the spectra ôf the two samples become completely different (Figs. 1 b  and 2b ). The spectrum of solid hydrogen shows large recoil broadening and shift, the sharp line at zero energy transfer has disappeared. This is similar to earlier results for liquid hydrogen [4] . In the spectrum of H2 in the matrix, these recoil effects cannot be seen.
Instead, there is a feature with maxima at 3 and 8 meV energy loss, which is very similar to the phonon spectrum of pure argon (Fig. 3) . As the spectrum in figure 2 
